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(54) OPHTHALMOLOGICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make an ophthalmological device photographable 
while aligning the photographing optical axis with the pupil center at all times even at 
the time of a peripheral photographing. 

SOLUTION: A photographer operates a fixation target moving switch 30 while looking 
at a fundus image projected to a television monitor 6 and at a character K for indicating 
the position of a fixation target 23a presented to a subject and guides the line of sight of 
the subject so as to photograph a desired part. Images of alignment visual marks AL and 
AR illuminated by light sources 1 8L and 1 8R for visual mark illumination through 
optical fibers 17L and 17R are formed near an image pickup means 22, and alignment 
visual marks images AL' and AR' are displayed on the television monitor 76 together 
with the fundus image. The photographer operates a back-and-forth and left-and- right 
movement operation means 7 and a vertical movement switch 8 so as to overlap the 
alignment visual mark images AL' and AR' and aligning reference marks ML and MR 
moved by being linked with and position of the fixation target 23 a displayed on the 
television monitor 6 and aligns an eye E to be tested with a main body optical system. 
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(54) OPHTHALMOLOGICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make an ophthalmological device photographabie 
while aligning the photographing optical axis with the pupil center at all times even at 
the time of a peripheral photographing. 

SOLUTION: A photographer operates a fixation target moving switch 30 while looking 
at a fundus image projected to a .television monitor 6 and at a character K for indicating 
the position of ? fi x a tor) ta rget presented to a subject and guides the line of sight of 
the subject so as to photograph a desired part. Images of alignment visual marks AL and 
AR illuminated by light sources 18L and 18R for visual mark illumination through 
optical fibers 17L and 17R are formed near a nimate pickup means 2 2, and alignment 
visual marks images AL' and AR' are displayed on the television monitor 76 together 
with the fundus image. The photographer operates a back-and-forth and left-and- right 
movement operation means 7 and a vertical movement switch 8 so as to overlap the 
alignment visual mark images AL 1 and AR' and aligning reference marks ML and MR 
moved by being linked with and position of the fixation target 23 a displayed on the 
television monitor 6 and aligns an eye E to be tested with a main body optical system. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective diagram of the fundus camera of the 1 st example. 

[Drawing 2] It is a block diagram. 

[Drawing 31 It is the front view of an auxiliary target. 

[Drawing 41 It is explanatory drawing of a fixation target. 

Prawing 51 It is explanatory drawing of the display screen in the case of taking a photograph focusing on a macula lutea. 

Prawing 61 It is explanatory drawing of the display screen at the time of a mass screening. 

Prawing 71 It is explanatory drawing of the display screen at the time of centering on the optic disk. 

Prawing 81 It is explanatory drawing of the right display screen at the time of stereoradiography. 

Prawing 91 It is explanatory drawing of the left display screen. 

Prawing 10] It is the block diagram of the fundus camera of the 2nd example. 

Pescription of Notations] 

1 Pedestal 

5 Test-Section Case 

6 Television Monitor 

7 Operation Means 

8 Vertical-Movement Switch 

9 Digital Camera 

1 2 Hole — Vacancy Mirror 

12a Photography drawing 

1 5 Change Mirror 

17L, 17R Optical fiber 

1 8L S 1 8R The light source for target lighting 

22 Image Pck-up Means 

23 Liquid Crystal Device 

25 Image-Processing Section 

26 Liquid Crystal Control Means 

27 CPU 

28 Control Means 

29 Photography Mode Selection Switch 

30 Fixation Target Move Switch 

3 1 Photography Switch 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ophthalmology equipment used in an ophthalmology 

hospital etc. 

[0002] 

Pescription of the Prior Art] In the conventional fundus camera, as project the target flux of light on optometry-ed, the reflected 
image is observed, a reflected image position is doubled with a fixed position and a photography optical axis maintains a distance 
predetermined in optometry-ed and optical system through a pupil, alignment is performed 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, in doubling the optic disk 
with the center of the photography range and photoing a periphery, in order that a pupil may turn small up seemingly and the 
position and pupil of a reflected image may carry out eccentricity, alignment will be carried out so that a photography optical axis 
may not pass along the center of a pupil. Therefore, in small optometry-ed of a pupil diameter, since one side of lighting light 
********_ comes tQ be eagy tQ ±Q ^ eyegrounds cannot be illuminated unifonnjy, ff ^ distribution center on either side is not 
in agreement with the center of a pupil when eccentricity of the photography optical axis is carried out to right and left, it carries 
out alignment from a pupil and carries out stereoradiography especially, since the ********** quantity of light changes with iris 
by the picture on either side, even if a difference arises in the lighting quantity of light and it carries out stereoscopic vision using 
those pictures, a cubic effect is difficult to get, and since alignment shifts from a proper position further, there is a trouble that the 
flare is generated. 

[0004] The purpose of this invention cancels an above-mentioned trouble, and is to offer the ophthalmology equipment which 
performs alignment so that a photography optical axis may always pass along a pupil center also in the case of circumference 
photography. 
[0005] 

[Means for Solving the Problem] The ophthalmology equipment concerning this invention for attaining the above-mentioned 
purpose A fixation target presentation means to guide the visual axis of the subject to two or more places, and an eyegrounds 
observation means to observe the eyegrounds image examined the eyes, It is characterized by having the alignment auxiliary 
means which project the target flux of light on front **** examined the eyes, and lead the reflected image to the aforementioned 
eyegrounds observation means, and the display-position control means which display the reference mark which carries out - 
alignment of the aforementioned reflected image to the aforementioned eyegrounds observation means on a different position 
according to the aforementioned fixation target presentation means. 

[0006] Moreover, a fixation target presentation means by which the ophthalmology equipment concerning this invention guides 
the visual axis of the subject to two or more places, The image pck-up optical system which leads the eyegrounds image examined 
the eyes to an image pck-up means, and a display means ******** eyegrounds observation means to display the aforementioned 
eyegrounds image, The alignment auxiliary means which project the target flux of light on front **** examined the eyes lead the 
reflected image to the aforementioned image pck-up means, and are displayed on the aforementioned display means, It is 
characterized by having the display-position control means which display the reference mark which carries out alignment of the 
aforementioned reflected image to the aforementioned display means on a different position according to the aforementioned 
fixation target presentation means. 
[0007] 

[Embodiments of the Invention] this invention is explained in detail based on the example of illustration Drawing 1 is a 
non-mydriasis fundus camera which uses infrared light, picturizes optometry-ed and is observed by the television monitor in 
order to show the perspective diagram of the fundus camera of the 1st example and to carry out alignment of a fundus camera and 
optometry-ed. On the pedestal 1, the stage 2 is laid possible [ movement ] in three dimensions, and the frame reliance 3 and the 
jaw receptacle 4 which fix a face are fixed to the subject side of a pedestal 1 . On the stage 2, the test-section case 5 which builds 
m optical system, the television momtor 6, an operation means 7 to perform order horizontal movement, and the 
vertical-movement switch 8 are arranged, and the digital camera 9 is attached in the test-section case 5 ' 
[0008] Drawing 2 shows the block diagram of a test section, and the eyegrounds photography means A is constituted on the 
optical path behind the objective lens 1 1 which counters the optometry E-ed in the test-section case 5. The focal lens 13 and 
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taking lens 14 which move in the vacancy mirror 1 2 and the direction of an optical path, and adjust a focus, and the change mirror 
15 are arranged one by one, and mounting 16 is minded, the hole which has photography drawing 12a in a pore from an objective 
lens 1 1 side - It is equipped with the digital camera 9 which has photography image surface 9a and contains image-memory 9b. a 
hole -- as shown in drawing 3 , the alignment targets AL and AR of a mutually different configuration projected on the optometry 
E-ed are formed in the pore of the vacancy mirror 12 at the both sides of photography drawing 12a and photography drawing 12a, 
these alignment targets AL and AR are illuminated through optical fibers 1 7L and 1 7R by the light sources 1 8L and 1 8R for 
target lighting, and the alignment auxiliary means B consist of these members 

[0009] moreover, a hole ~ in the direction of incidence of the vacancy mirror 12, the known eyegrounds lighting means C which 
emits infrared light regularly and emits a visible flash at the time of photography is arranged, and the one-way mirror 1 9 is 
arranged on the optical path of the reflective direction of the change mirror 15 The eyegrounds observation means D is constituted 
in the reflective direction of a one-way mirror 1 9, the lens 20, the image pck-up lens 2 1 , and the image pck-up means 22 are 
arranged, in the transparency direction of a one-way mirror 1 9, the liquid crystal device 23 and back light 24 which have arbitrary 
transparency fields as shown in drawing 4 as fixation target 23a are arranged, and the fixation target presentation means F is 
constituted. 

[0010] The output of a digital camera 9 and the image pck-up means 22 is connected to the image-processing section 25, and the 
output of the image-processing section 25 is connected to the television monitor 6. Moreover, the output of the liquid crystal 
control means 26 is connected to a back light 24, and the output of CPU27 is connected to the liquid crystal control means 26. 
Furthermore, the output of CPU27 is connected to control means 28, the output of control means 28 is connected to the 
eyegrounds lighting means C and the change mirror 15, and the output of the photography mode selection switch 29, the fixation 
target move switch 30, and the photography switch 3 1 is connected to CPU27. 

[001 1] In such composition, a photography person performs alignment of main part optical system and the optometry E-ed using 
the reflected image of the alignment targets AL and AR so that the optical axis of the eyegrounds photography means A may pass 
along the center of the pupil Ep examined [ E ] the eyes and may maintain distance with still more proper objective lens 1 1 and 
Cornea Ec. 

[0012] That is, the subject puts a jaw on **** 4, and where a frame is pressed against the frame reliance 3, it is standing by. By 
the instructions from CPU27, the eyegrounds lighting means C emits infrared light, and illuminates Eyegrounds Er regularly. At 
this time, further, control means 28 turn on the light sources 1 8L and 1 8R for target lighting, and the liquid crystal control means 
26 turn on a back light 24, as shown in drawing 4 , they change into a transparency state only the cell the liquid crystal device 23 
was beforehand decided to be, and they show fixation target 23 a to the optometry E-ed. 

[0013] thus, the illuminated eyegrounds image » Pupil Ep, an objective lens 1 1, and a hole ~ photography drawing 12a of the 
pore of the vacancy mirror 12, the focal lens 13, and a taking lens 14 - a passage - the change mirror 15 - caudad - reflecting - 
having - further » a one-way mirror 1 9 - a left -- reflecting - having - a lens 20 - image formation is carried out near and 
re-image formation is carried out to the image pck-up element 22 neighborhood by the taking lens 21 This image is changed into 
a video signal and it is displayed on a television monitor 6 by the image-processing section 25, and a photography person 
observes the eyegrounds image reflected in this television monitor 6, and checks a photography part, the existence of the flare, 
and the state of a focus. 

[00 1 4] Moreover, the character K which shows the position of fixation target 23a shown to the subject as shown in drawing 5 is 
compounded by the image-processing section 25 with an eyegrounds image, and projects on a television monitor 6 by it. A 
photography person operates the fixation target move switch 30, looking at this eyegrounds image and character K, and he guides 
the visual axis of the subject so that a desired part can be photoed. 

[0015] The image of the alignment targets AL and AR illuminated through optical fibers 17L and 17R with the light sources 18L 
and 1 8R for target lighting It is projected on front * *** examined [ E ] the eyes through an objective lens 1 1 , and is reflected by 
Cornea Ec. The reflected image passes along an objective lens 1 1 , passes along the same path as an eyegrounds image after that, 
it carries out image formation to the image pck-up means 22 neighborhood, and alignment target image AL' and AR' are displayed 
on a television monitor 6 with an eyegrounds image. 

[0016] Since it is a target these alignment target image AL' and for AR' assisting the alignment of the subject and main part 
optical system, a photography person operates the order horizontal movement operation means 7 and the vertical-movement 
switch 8, and performs alignment of the optometry E-ed and main part optical system so that it may lap with the alignment 
reference marks ML and MR which interlock and move to the position of fixation target 23a where the profile of this reflected 
image looked clear, and was displayed on the television monitor 6. 

[00 1 7] Drawing 5 shows arrangement of the character K in the case of taking a photograph focusing on the macula lutea of 
eyegrounds examined [ E ] the eyes, and the alignment reference marks ML and MR. a character K is arranged at the center of a 
screen and the alignment reference marks ML and MR are arranged in the position of abbreviation middle of the vertical direction 
at the abbreviation bilateral symmetry. 

[001 8] Moreover, drawing 6 shows the photography range in the case of taking a photograph by the mass screening etc., and the 
middle of a line which connects the optic disk and a macula lutea is located focusing on the abbreviation for a screen In this case 

eccentricity of the character K is ca rried out to the method of the right, eccentricity of it is carried out in the direction aTj ' 

charact grK where the alignment reference r flarks ML and MR are also the same, and it is displayed o rut 

[00 1 9] Furthermore, drawing 7 sho^vst hecase where trie optic di sk is arr^imd^otoed at 'the raiter of a s creen the 
shatafilSLK is located m the direction of a righrward edpe^ and as compared with the ca seof drawing 6 . "farther, eccengcitvollhe 
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alignment reference mark MR is carried out rightward, it is displayed on it, and since the alignment reference mark ML is outside 
a display rectangle, it is not displayed. 

[0020] Drawing 1 shows the arrangement in the case of photoing the left eye of the subject, in photoing a right eye, in order that 
the position of a papilla and a macula lutea may put in and replace with right and left, ^pntr^ity 0 f p ^ rar .tP^jmfU^ 
alignment reference marks ML and MR is carried out drawing 6 , the case of drawing 7 , and leftward f of opposite direction ], 
and they are displayed on them. 

[0021] After a desired photography part is obtained by such operation and proper alignment is completed, the photography switch 
3 1 is operated and Eyegrounds Er are photoed. If a ** person operates the photography switch 3 1 , CPU27 detects this input, and 
while control means 28 evacuate the change mirror 1 5 out of an optical path and starting the optical accumulation for still picture 
photography of a digital camera 9, the eyegrounds lighting means C will emit a visible flash, this flash « a hole -- it is reflected by 
the vacancy mirror 1 2, and Eyegrounds Er are illuminated after passing along an objective lens 1 1 

[0022] thus, the illuminated eyegrounds image -- an objective lens 1 1 and a hole -- photography drawing 12a in the hole of the 
vacancy mirror 12, the focal lens 13, and a taking lens 14 -- a passage -- a digital camera 9 -- image formation is carried out to 
image pck-up side 9a It is changed into a video signal, a television monitor 6 is reproduced, and this image ends photography 
while it is changed into a digital signal and memorized by image-memory 9b of a digital camera 9. In addition, at this time, the 
character K which shows a fixation target position, and the alignment reference marks ML and MR are not displayed. 
[° 023 J h^erforming stereoradiography, the photography mode selection switch 29 is operated and it makes it _sta eoradiographv 
jnode. This §wjtctLQperation is interlo cked with, and the character JC which shows fixation target 23a as shownlnBrawing 8 iT 
s hown , so that the pptir, d5k may be located centerin^o n a screen" And only light source 18R for ta rget lighting lights up %) y ih* 
image of the alignment target AR is projected on the optometry E-ed, and only the alignment reference mark MR is displayed on 
the position of 2 / 3 - 3/4 of the eccentricity of the picture center on a television monitor 6, and a fixation target presentation 
position. A photography person doubles the reflected image of the alignment target AR with the alignment reference mark MR, 
and photos the right picture of the stereogram images of a couple. 

[0024] Next, as shown in the position which showed the alignment reference mark MR at drawing 9 , the alignment reference 
mark ML is displayed on a television monitor 6, light source 1 8R for target lighting puts out the light, and only light source 1 8L 
for target lighting turns it on. A photography person doubles the reflected image of the alignment target AL with the alignment 
reference mark ML, photos the left picture of the stereogram images of a couple, and ends stereoradiography. 
[0025] Thus, in carrying out eccentricity of the photography optical axis and carrying out stereoradiography, in order to acquire a 
good picture, it needs a latus pupil diameter rather than usual. In the circumference photography which arranges and photos a 
papilla at the center of a screen especially, since Pupil Ep becomes small seemingly, focusing on Pupil Ep, the optical axis of the 
right picture of stereoradiography and the optical axis of a left picture must be distributed more to accuracy, and must be 
arranged. 

[0026] In the stereoradiography by this example, since the reflected image of the ali gnment reference mark ML and the alig nment 
targets AL a nd AR correspo nding to each MR becomes cl ear by switching on the light one by one according to p hoto F aphv^ 
ngh^andleJfto^^ sources l8Land 1 8R fortarget lighting when especially the^ figuration of the alig^e^^ 
md m 1S ttesarrCTftciei^ can be performed In addition a 1thm, g n a WiAn t^t p,^^ n mean ~ to gui3c a 

visual axis to arbitrary positions was explained, the same effect can be acquired by displaying the alignment reference marks ML 
and MR on a different position according to a fixation target position also about the equipment which shows fixation target 23a to 
the position fixed according to the right-and-left eye or the photography scale factor. 

[0027] Drawing 10 is a mydriasis type fundus camera to which the 2nd example is shown and a photography person performs 
observation examined the eyes through a finder with the naked eye. In addition, the same sign as the 1 st example shows the same 
member. It switches to the position of the change mirror 1 5 of the eyegrounds photography means A in the 1st example a mirror 
40 is arranged, and the one-way mirror 41 is arranged in the reflective direction of the change mirror 40 In the left reflective 
direction of a one-way mirror 4 1 , the field lens 42 and the finder lens 43 are arranged, and finder optical system is constituted 
Moreover, it sees from the photography person e, and in the method of right reflective direction which is the transparency 
direction of a one-way mirror 41 , a lens 44, a mirror 45, the 2nd liquid crystal device 46, and the 2nd means 47 for liquid crystal 
hghting are arranged one by one, the criteria target projection optical system is constituted, and the output of the 2nd means 47 for 
liquid crystal lighting is connected to the liquid crystal control means 26. 

[0028] The eyegrounds lighting means C emits the light regularly, and Eyegrounds Er are regularly illuminated by this light A 
photography person can observe the reflected image of the targets AL and AR for alignment from the cornea Ec examined [ the 
eyegrounds Er illuminated by this fixed light and / E ] the eyes through finder optical system. 

[0029] The 2nd liquid crystal device 46 is controlled by the liquid crystal control means 26, and forms the light-transmission 
portion of a catena target configuration like the 1st example. It is illuminated by the 2nd liquid crystal lighting means 47 and is 
reflected by the mirror 45, and image formation of these reference marks ML and MR is carried out near a field lens with a lens 
44. With the finder lens 43, a photography person can observe the image of these reference marks ML and MR an eyegrounds 
image, and also the reflected image of the alignment targets AL and AR in piles. 

[0030] Therefore, peeping into the finder lens 43 and observing an eyegrounds image, the photography person e can acquire the 
same effect as the 1 st example, when the reflected image of the alignment targets AL and AR carries out alignment so that it may 
agree m reference marks ML and MR. In addition, although two liquid crystal display meanses were used in the 2nd example you 
may use one liquid crystal display means properly partially to the object for the fixation target projection to the subject and the 
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reference mark ML to a photography person and the object for MR projection. 
[0031] 

[Effect of the Invention] The ophthalmology equipment applied to this invention as explained above By performing alignment so 
that the reflected image of the target flux of light may agree in a reference mark, observing an eyegrounds image Since it becomes 
possible to locate a photography optical axis at the center of a pupil correctly, a photography optical axis is correctly distributed 
further to the center of a pupil and alignment is made even when carrying out circumference photography examined the eyes Also 
to optometry-ed of a small pupil diameter, the stereoscopic model of few right and left of a quantity of light difference can be 
photoed, and the photography picture which has a good cubic effect can be acquired. 

[0032] Moreover, by the ophthalmology equipment concerning this invention displaying the reference mark for carrying out 
alignment on a different position corresponding to a fixation target position, making in agreement the reflected image of the target 
flux of light projected on the position at front **** examined the eyes, and performing alignment Since it becomes possible to 
locate a photography optical axis at the center of a pupil correctly, a photography optical axis is correctly distributed further to the 
center of a pupil and alignment is made even when carrying out circumference photography examined the eyes Also to 
optometry-ed of a small pupil diameter, the stereoscopic model of few right and left of a quantity of light difference can be 
photoed, and the photography picture which has a good cubic effect can be acquired. 



[Translation done.] 



4 of 4 



8/9/02 4:58 PM 



http7/www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLeiie 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ophthalmology equipment characterized by providing the following. A **** target presentation means to guide a 
**-ed person's look to two or more places. A fundus-of-the-eye observation means to observe the fundus-of-the-eye image 
examined the eyes. Alignment auxiliary means which project the target flux of light on front **** examined the eyes, and lead the 
reflected image to the aforementioned fundus-of-the-eye observation means. Display-position control means which display the 
reference mark which carries out alignment of the aforementioned reflected image to the aforementioned fundus-of-the-eye 
observation means on a different position according to the aforementioned **** target presentation means. 
[Claim 2] The aforementioned alignment target is ophthalmology equipment according to claim 1 which it considered 
equipment ] as the target with which two or more configurations differ, and made the configuration of the aforementioned 
reference mark equivalent to the configuration of the aforementioned alignment target. 

[Claim 3] The aforementioned alignment target is ophthalmology equipment according to claim 1 which consider as two or more 
selectable targets, and the aforementioned alignment target which had the aforementioned reference mark chosen is made to 
correspond, and is displayed. 

[Claim 4] Ophthalmology equipment characterized by providing the following. A **** target presentation means to guide a 
**-ed person's look to two or more places. Image pck-up optical system which leads the fundus-of-the-eye image examined the 
eyes to an image pck-up means. A display means ******** fundus-of-the-eye observation means to display the aforementioned 
fundus-of-the-eye image. Alignment auxiliary means which project the target flux of light on front **** examined the eyes, lead 
the reflected image to the aforementioned image pck-up means, and are displayed on the aforementioned display means, and 
display-position control means which display the reference mark which carries out alignment of the aforementioned reflected 
image to the aforementioned display means on a different position according to the aforementioned **** target presentation 
means. 
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